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THE  BREEDING  BIRD  SURVEY  IN  FLORIDA:  1969-1983 

James  Cox 

Florida  Game  and  Fresh  Water  Fish  Commission,  620  South  Meridian  Street, 
Tallahassee,  Florida  32301 

Abstract. — Trends  in  breeding  bird  populations  were  analyzed  from  1969-1983  using  19 
Breeding  Bird  Survey  routes  established  in  Florida.  Four  species  had  strong  increasing 
trends,  15  species  had  strong  decreasing  trends,  and  66  species  showed  no  strong  trends. 
Six  of  20  cavity-nesting  species  appeared  to  be  decreasing,  and  this  result  argues  for 
devoting  increased  management  and  research  attention  to  this  group.  The  Breeding  Bird 
Survey  appears  to  be  a very  valuable  monitoring  tool  for  many  breeding  birds  in  Florida. 

Breeding  Bird  Surveys  (BBS)  sponsored  by  the  U.  S.  Fish  and 
Wildlife  Service  (USFWS)  are  a valuable  source  of  information  for  study- 
ing the  distributions,  local  densities,  and  population  trends  of  breeding 
birds  (Bystrak  1981).  Each  year  hundreds  of  volunteer  observers  devote 
considerable  effort  towards  the  collection  of  these  data,  and  the  trends 
detected  for  some  species  have  provided  early  warnings  of  population 
declines  (Bystrak  1979).  Other  trend  analyses  of  BBS  data  have  helped 
to  elucidate  broad-scale  relationships  between  environmental  factors  and 
changes  in  avian  populations  (Erskine  1978,  Bystrak  1979). 

Though  most  trend  analyses  have  focused  on  large  geographic  regions 
(Robbins  and  Van  Velzen  1974,  Erskine  1978,  Bystrak  1979,  1981,  Geis- 
sler  and  Noon  1983),  a few  state-specific  analyses  have  been  completed 
(Zimmerman  1979,  Thompson  1980,  Castrale  1985).  However,  no  analysis 
of  Florida  BBS  data  has  been  presented,  this  despite  the  fact  that  the 
state  is  experiencing  a rapid  rate  of  human  growth  and  contains  many 
rare  and  unusual  forms  of  breeding  birds  sensitive  to  anthropogenic 
habitat  changes  (Kale  1978).  In  this  paper  I analyze  BBS  data  collected 
on  19  routes  in  Florida  from  1969-1983. 

Florida  Field  Naturalist  15:  29-44,  1987. 
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Methods 

BBS  data  are  collected  at  census  stations  placed  along  24.5-mile  stretches  of  secondary 
highways  (for  a complete  description,  see  Bystrak  1981).  Census  stations  are  spaced  at 
half-mile  intervals,  and  observers  spend  three  minutes  at  each  of  the  fifty  stations  along  a 
route  recording  all  bird  species  seen  or  heard  within  an  estimated  quarter-mile  wide  radius. 
In  Florida,  37  BBS  routes  have  been  established  (Fig.  1),  and  a few  have  been  run  consecu- 
tively since  the  program’s  inception  in  1966  (Table  1). 

BBS  data  are  often  difficult  to  analyze  because  of  numerous  biases  affecting  the  data. 
Perforce  a road-side  bias  is  prevalent,  and  differences  in  weather,  observers,  time  of  year, 
surrounding  habitat,  and  species  detectability  create  additional  variation  (Geissler  and 
Noon  1981).  If  very  large  samples  are  obtained,  the  variation  due  to  these  extrinsic  factors 
might  tend  to  be  less  than  variation  in  local  bird  abundances.  However,  in  Florida  there 
has  been  poor  continuity  and  coverage  since  BBS  began  in  1966.  In  recent  years,  just  over 
half  the  routes  delineated  in  the  state  were  completed,  and  even  during  peak  coverage 
during  the  early  1970’s  only  in  two  years  were  all  routes  censused. 

For  this  report,  I analyzed  data  from  19  routes  where  no  more  than  one  year  was  not 
censused  over  the  15-year  period  from  1969-1983.  When  I obtained  a computer  tape  of  BBS 
data  for  Florida,  the  1984  and  1985  data  had  not  been  entered.  The  distribution  of  these 
19  routes  (Fig.  1)  about  the  state  is  not  extensive,  however,  with  a paucity  of  coverage  in 
the  southeast,  western  panhandle,  and  northwest-central  portions  of  the  state. 

I used  the  total  number  of  stops  at  which  a species  was  detected  per  year  (detection 
rate),  averaged  over  routes  run  that  year,  as  an  index  to  population  trends.  Bart  and 
Schoultz  (1984)  showed  that  density  estimates  obtained  for  a single  species  at  a stop  may 
be  biased  when  many  individuals  are  present,  and  this  bias  can  lead  to  underestimations 
of  abundance  for  common  species.  Using  the  number  of  stops  at  which  a species  was 
detected  has  been  suggested  as  a more  accurate  estimate  (S.  Droege,  pers.  comm.).  The 
estimate  is  a measure  of  distributional  changes  and  is  analogous  to  conducting  a yearly 
breeding  bird  atlas.  Detection  rate  also  is  strongly  correlated  with  abundance  on  BBS 
routes  (S.  Droege,  pers.  comm.). 

Spearman’s  correlation  technique  (Hollander  and  Wolfe  1973)  was  used  to  assess  trends 
in  detection  rates  of  species  versus  year  (time).  Care  must  be  taken  when  analyzing  BBS 
data  using  correlation  methods  because  the  significance  levels  (or  P-values)  of  correlation 
coefficients  are  reliable  and  comparable  among  different  species  only  when  there  are  few 
comparisons  (Wilkinson  1985).  If  the  correlation  coefficient  was  larger  in  absolute  value 
than  0.62  (equivalent  to  a P<0.01  for  a limited  number  of  comparisons  with  the  15-year 
samples  used  here:  Hollander  and  Wolfe  1973),  then  the  species  was  categorized  as  having 
a strong  trend  and  plots  of  detection  rates  were  made  against  year  to  analyze  better  the 
trend  for  the  species.  A nonparametric  procedure  was  used  because  normal  probability 
plots  (Gnanadesikan  1977)  of  detection  rates  did  not  appear  to  be  normally  distributed  for 
most  species.  Finally,  correlation  analyses  were  limited  to  species  that  were  detected  on 
at  least  two  routes  over  most  of  the  15-year  period. 

I also  tabulated  correlation  coefficients  for  species  with  similar  life  history  traits  to 
assess  any  general  trends  among  cavity-nesting  species,  neotropical  migrants,  and  recently 
established  breeders  or  exotics  in  the  state.  In  these  tabulations  I categorized  the  trend 
of  a species  using  the  following  criteria:  1)  the  species  has  been  declining  if  the  correlation 
coefficient  was  <-  0.52,  2)  the  species  has  been  increasing  if  the  correlation  coefficient  was 
>0.52,  and  3)  the  species  has  no  detectable  trend  if  the  coefficient  fell  between  - 0.52  and 
0.52.  A correlation  coefficient  with  an  absolute  value  of  0.52  corresponds  to  a P^0.05  with 
the  samples  obtained  here  (Hollander  and  Wolfe  1973). 
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Figure  1.  Distribution  of  Breeding  Bird  Survey  routes  in  Florida.  Asterisked  routes 
were  those  used  in  analyses.  Numbers  refer  to  the  route  numbers  in  Table  1. 


Results 

Over  200  species  have  been  detected  on  all  BBS  routes  run  in  Florida, 
but  only  85  species  were  detected  frequently  enough  on  the  19  routes 
analyzed  here  to  provide  potential  trend  estimates.  This  total  is  approx- 
imately 45%  of  the  breeding  species  recorded  for  the  state  (Stevenson 
1986).  The  20  species  detected  most  frequently  at  BBS  stops  statewide 
are  listed  in  Table  2. 
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Table  1.  Breeding  Bird  Survey  routes  in  Florida  and  years  of  coverage  from  1969-1983. 
Routes  were  occasionally  replaced  with  new  routes  and  given  new  numbers  beginning 
in  the  100’s  (e.g.,  route  032  was  replaced  by  route  132). 


Route 

Number 

Route  Name 

Years  Covered 

001 

Oak  Grove 

13 

002 

Fort  Walton  Beach 

12 

003 

Mossy  Head 

12 

004 

Blountstown1 

15 

005 

Broad  Branch1 

14 

006 

Miccosukee1 

15 

007 

Seminole  Hills 

12 

008 

Telogia 

9 

009 

Port  St.  Joe1 

14 

010 

Covington1 

15 

Oil 

Steinhatchee 

13 

012 

Belmont 

11 

013 

Micanopy 

10 

014 

Romeo 

11 

015 

Fort  Gadsden1 

15 

016 

Dale  Mabry1 

14 

017 

Myakka  Head 

9 

018 

St.  Augustine1 

15 

019 

Hilliard1 

15 

020 

San  Antonio1 

15 

021 

Belmore1 

15 

022 

Polk  City 

11 

023 

Mabel1 

15 

024 

Childs 

10 

025 

Scottsmoor 

5 

026 

Sunniland  Gr.1 

15 

027 

Fort  Lonesome 

5 

028 

Pinecrest 

5 

029 

Alturas 

5 

030 

Kenansville1 

15 

031 

Indiantown1 

15 

032 

Sal  vista 

5 

033 

Broward 

5 

035 

Tamiami 

4 

036 

Plantation1 

15 

037 

Sanderson1 

14 

038 

Doctor  Inlet1 

14 

039 

Boca  Raton1 

15 

040 

Andytown 

9 

105 

Nixon 

3 

132 

Punta  Gorda 

3 

135 

Flamingo 

1 

Routes  used  in  statistical  analyses. 
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Table  2.  Twenty  most  commonly  detected  species  on  19  Breeding  Bird  Surveys  in 

Florida,  1969-1983.1 

Species 

Stops /Year 

Northern  Mockingbird 

355 

Northern  Cardinal 

318 

Rufous-sided  Towhee 

310 

Northern  Bob  white 

202 

Carolina  Wren 

250 

Eastern  Meadowlark 

199 

Red-winged  Blackbird 

196 

Blue  Jay 

182 

Red-bellied  Woodpecker 

176 

Great-crested  Flycatcher 

175 

Mourning  Dove 

171 

Common  Grackle 

170 

Common  Yellowthroat 

140 

Cattle  Egret 

140 

White-eyed  Vireo 

117 

Fish  Crow 

115 

Common  Nighthawk 

78 

Common  Ground  Dove 

69 

Loggerhead  Shrike 

68 

Scientific  names  appear  in  Table  3. 


Nonparametric  correlation  coefficients  obtained  for  each  species  are 
presented  in  Table  3.  In  addition  to  the  caveats  given  above  regarding 
correlation  analysis,  the  variable  nature  of  natural  populations  (Krebs 
1978)  may  create  problems  when  trend  analyses  focus  on  limited  periods 
of  time.  For  example,  the  Northern  Mockingbird  (scientific  names  pro- 
vided in  Table  3;  A.O.U.  Checklist  1983)  shows  a strong  negative  corre- 
lation coefficient,  but  a plot  of  detection  rates  against  year  (Fig.  2)  shows 
a more  variable  trend.  The  detection  rate  fluctuates  considerably,  though 
in  the  last  few  years  the  population  appears  to  be  generally  declining. 
The  situation  might  be  somewhat  different,  however,  if  the  population 
soon  begins  to  increase  and  the  data  are  reanalyzed.  Overall,  many  more 
species  show  strong  decreasing  trends  than  show  strong  increasing 
trends  using  the  0.62  criterion  (15  declines  versus  4 increases). 

In  tabulations  of  species  with  similar  life  history  traits  (Table  4), 
cavity-nesting  species  appear  to  be  undergoing  the  most  dramatic 
changes  in  distribution  (6  decreases,  10  no  changes,  4 increases).  Tropical 
migrants  show  proportionately  less  variability  as  a group  (4  decreases, 
16  no  changes,  3 increases)  and  recently  established  breeders  (Sprunt 
1954)  also  show  variability  (1  decrease,  3 no  changes,  1 increase),  though 
Brown-headed  Cowbird  and  Cattle  Egret  have  relatively  large  positive 
values  just  below  the  0.52  criterion  used  to  categorize  trends. 
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Table  3.  Spearman  rank  correlation  coefficients  for  total  number  of  stops  a species 
was  detected  on  (DETECTIONS)  against  year.  Asterisks  indicate  that  a plot  of  DE- 
TECTIONS against  year  was  made  for  that  species. 


SPECIES 

DETECTIONS 

Brown  Pelican 
(. Pelecanus  occidentalis ) 

0.335 

Anhinga 

( Anhinga  anhinga ) 

-0.152 

Double-crested  Cormorant 
(. Phalacrocorax  auritus ) 

-0.210 

Great  Blue  Heron 
(. Ardea  herodias ) 

0.421 

Great  Egret 
(Casmerodius  albus ) 

-0.282 

Snowy  Egret 
(Egretta  thula ) 

-0.120 

Little  Blue  Heron 
(. Egretta  caerulea ) 

-0.409 

Cattle  Egret 
(. Bubulcus  ibis) 

0.490 

Tricolored  Heron 
(. Egretta  tricolor ) 

-0.584 

Green-backed  Heron 
(Butorides  striatus) 

-0.086 

White  Ibis 
(. Eudocimus  albus ) 

-0.088 

Wood  Stork 
(. Mycteria  americana) 

0.247 

Wood  Duck 
(Aix  sponsa ) 

-0.125 

Turkey  Vulture 
(■ Cathartes  aura) 

-0.446 

Black  Vulture 

0 Coragyps  atratus) 

-0.517 

Red-tailed  Hawk 
( Buteo  jamaicensis) 

-0.398 

Red-shouldered  Hawk 

(Buteo  lineatus) 

-0.313 

Osprey* 

(Pandion  haliaetus) 

0.725 

Northern  Bob  white 
(Colihus  virginianus) 

-0.514 

Cox*  Breeding  Bird  Survey 
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Table  3.  (Continued) 

SPECIES 

DETECTIONS 

Common  Moorhen 
(Gallinula  chloropus ) 

0.346 

Willet 

(Catoptrophorus  semipalmatus ) 

0.289 

Killdeer 

(i Charadrius  vociferus ) 

-0.088 

Laughing  Gull 
(Larus  atricilla ) 

0.132 

Least  Tern 
( Sterna  antillarum) 

-0.392 

Rock  Dove 
( Columba  livia ) 

0.009 

White-crowned  Pigeon 
(Columba  leucocephala ) 

0.336 

Mourning  Dove* 

(Zenaida  macroura) 

0.807 

Common  Ground  Dove* 

( Columbina  passerind) 

-0.913 

Smooth-billed  Ani 

(Crotophaga  ani ) 

-0.389 

Yellow-billed  Cuckoo 
(Coccyzus  americanus ) 

0.300 

Barred  Owl 
(Strix  varia ) 

0.345 

Chuck- wilPs- widow 
(Caprimulgus  carolinensis ) 

0.048 

Common  Nighthawk* 

(Chordeiles  minor ) 

-0.618 

Chimney  Swift 
(Chaetura  pelagica ) 

0.538 

Downy  Woodpecker 
( Picoides  pubescens) 

0.097 

Pileated  Woodpecker 
(Dryocopus  pileatus ) 

0.182 

Red-headed  Woodpecker* 

(Melanerpes  erythrocephalus ) 

-0.696 

Red-bellied  Woodpecker 
(Melanerpes  aurifrons) 

-0.177 

Northern  Flicker* 

(Colaptes  auratus ) 

-0.681 
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Table  3.  (Continued) 

SPECIES 

DETECTIONS 

Eastern  Kingbird* 

(Tyr annus  tyr annus) 

-0.793 

Gray  Kingbird 
( Tyrannies  dominicensis ) 

-0.322 

Great  Crested  Flycatcher 
( Myiarchus  crinitus) 

-0.292 

Eastern  Wood  Peewee 
(Contopus  virens ) 

0.116 

Acadian  Flycatcher 
( Empidonax  virescens ) 

0.154 

Purple  Martin 
(Progne  subis ) 

0.563 

Northern  Rough- winged  Swallow 
(Stelgodopteryx  serripennis ) 

0.238 

Blue  Jay 

(< Cyanocitta  cristata ) 

-0.132 

American  Crow 
(Corvus  brachyrhynchos) 

-0.047 

Fish  Crow 
(Corvus  ossifragus ) 

0.521 

Brown-headed  Nuthatch* 

( Sitta  pusilla ) 

-0.832 

Tufted  Titmouse 
(Parus  bicolor ) 

-0.268 

Carolina  Chickadee 
(Parus  carolinensis ) 

-0.068 

Carolina  Wren 
(Thryothorus  ludivicianus ) 

0.538 

Blue-gray  Gnatcatcher 
(Polioptila  caerulea ) 

0.161 

Wood  Thrush 
(Hylocichla  mustelina ) 

-0.326 

Eastern  Bluebird* 

(Sialia  sialis ) 

-0.828 

Northern  Mockingbird* 

(Mimus  polyglottos ) 

-0.757 

Brown  Thrasher 

(Toxostoma  rufum ) 

-0.082 

Loggerhead  Shrike* 

(Lanius  ludovicianus ) 

-0.832 

Cox*  Breeding  Bird  Survey 
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Table  3.  (Continued) 


SPECIES 

DETECTIONS 

European  Starling 

(Stumus  vulgaris ) 

0.553 

Black-whiskered  Vireo 
( Vireo  altiloquus ) 

0.274 

Red-eyed  Vireo 
(Vireo  olivaceus ) 

0.215 

Yellow-throated  Vireo 
(’ Vireo  flavifrons) 

0.041 

White-eyed  Vireo 
( Vireo  griseus ) 

-0.446 

Prothonotary  Warbler 

(Protonotaria  citrea ) 

-0.415 

Northern  Parula 
(Parula  americana) 

-0.046 

Yellow-throated  Warbler* 

( Dendroica  dominica ) 

-0.732 

Pine  Warbler 
(Dendroica  pinus ) 

-0.431 

Common  Yellowthroat* 

( Geothylpis  trichas ) 

-0.657 

Hooded  Warbler* 

(Wilsonia  citrina ) 

0.721 

Yellow-breasted  Chat 
(Icteria  virens ) 

0.048 

Summer  Tanager 
(Piranga  rubra ) 

0.522 

Field  Sparrow* 

(Spizella  pusilla ) 

-0.658 

Bachman’s  Sparrow 
(Aimophilia  aestivalis ) 

-0.116 

Rufous-sided  Towhee 
(Pipilo  erythrophthalmus) 

-0.341 

Northern  Cardinal 
(Cardinalis  cardinalis ) 

-0.446 

Blue  Grosbeak* 

(Guiraca  caerulea ) 

0.670 

Indigo  Bunting 
(Passerina  cyanea ) 

-0.527 

Brown-headed  Cowbird 
(Molothrus  ater) 

0.503 
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Table  3.  (Continued) 


SPECIES 

DETECTIONS 

Red-winged  Blackbird* 

(. Agelaius  phoeniceus ) 

-0.679 

Eastern  Meadowlark* 

( Stumella  magna ) 

-0.954 

Orchard  Oriole 

{Icterus  spurius ) 

0.064 

Common  Crackle 
(Quiscalus  quiscalus ) 

0.011 

Boat-tailed  Grackle 
{Quiscalus  major ) 

0.568 

House  Sparrow* 

{Passer  domesticus) 

-0.847 

Discussion 

Climatic  factors,  environmental  pollutants,  habitat  changes  on  breed- 
ing and  wintering  grounds,  stochastic  phenomena,  and  a plethora  of  other 
variables  influence  population  distributions  and  local  abundances.  Isolat- 
ing the  particular  mechanisms  responsible  for  the  distributional  trend  in 
any  one  species  may  be  impossible.  However,  I will  attempt  to  provide 
some  general  discussion  of  the  trends  observed  on  these  19  routes  com- 
pared to  nationwide  trends  (e.g.,  Tate  and  Tate  1982).  That  declines 
outdistance  increases  by  almost  a four-fold  margin  should  be  cause  for 
concern  in  light  of  the  fact  that  surveys  analyzed  here  are,  for  the  most 
part,  located  outside  of  areas  with  large  human  population  growth  (Fig. 
1). 

Declines  for  Red-headed  Woodpecker,  Northern  Flicker,  Brown- 
headed Nuthatch,  and  Eastern  Bluebird  have  been  noted  elsewhere 
(Bystrak  1979,  Tate  and  Tate  1982).  The  declines  probably  stem  primar- 
ily from  habitat  changes  and  a decreasing  availability  of  nesting  cavities. 
Competition  for  snags  with  European  Starlings  also  is  thought  to  be  a 
problem  for  some  cavity  nesting  species  (Zeleny  1976),  and  detection 
rates  for  starlings  are  generally  increasing  on  BBS  in  Florida.  Three  of 
the  four  cavity-nesting  species  that  are  declining  are  known  to  interact 
with  starlings  for  cavities  (Zeleny  1976). 

The  decline  of  many  cavity-nesting  species  underscores  the  need  for 
additional  research  and  management  activities.  McComb  et  al.  (1986) 
analyzed  the  availability  of  snag  resources  throughout  Florida  and  con- 
cluded that  they  were  probably  deficient  for  primary  cavity-nesters,  par- 
ticularly on  young  pine  stands  and  industrial  forest  lands.  McComb  et  al. 
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Figure  2.  Plots  of  detection  rate  versus  year  for  species  with  strong  declining  or  in- 
creasing trends. 
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Figure  2.  continued. 
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Year 


Figure  2.  continued. 

(1986)  recommended  that  snags  could  be  created  as  part  of  timber  stand 
improvement  procedures.  Nest  box  programs  might  also  be  effective  for 
mitigating  declines  of  some  cavity-nesting  species  (Zeleny  1976)  and  for 
increasing  public  awareness  of  this  problem. 

The  decline  of  the  Common  Ground  Dove  appears  to  be  occurring 
throughout  the  southeastern  United  States  and  is  currently  being 
analyzed  more  thoroughly  (S.  Droege,  pers.  comm.).  Declines  for 
Loggerhead  Shrike  and  Eastern  Kingbird  also  have  been  described  (Tate 
and  Tate  1982),  though  little  attention  has  been  given  to  studying  the 
underlying  causes.  Given  the  low  detection  rates  for  these  species  on 
BBS  routes  in  Florida,  some  additional  management  and  research  atten- 
tion may  be  warranted. 

Declines  for  Common  Yellowthroat,  Red-winged  Blackbird,  Northern 
Mockingbird,  and  Eastern  Meadowlark  are  not  cause  for  concern  since 
these  species  are  still  relatively  common  on  BBS  routes.  The  declines  for 
redwings,  meadowlarks,  and  mockingbirds  may  seem  somewhat  incon- 
gruous since  these  species  generally  favor  different  types  of  human-al- 
tered settings  (Sprunt  1954).  However,  relatively  widespread  species 
often  show  regionalized  declines  despite  their  general  prosperity  at  a 
larger  scale  (e.g.,  Dolton  1985).  Declining  trends  for  the  House  Sparrow 
also  seem  incongruous  because  of  this  species  affinities  for  human  altered 
settings.  Some  BBS  contributors  may  not  count  House  Sparrows  (H. 
Stevenson,  pers.  comm.),  and,  as  mentioned,  the  surveys  analyzed  here 
are  located  outside  of  major  urban  areas  in  the  state. 
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Table  4.  Categorization  of  trends  among  species  with  similar  life  history 

characteristics. 


Increases 

Cavity  Nesters 

Decreases 

No  Change 

Chimney  Swift 

Black  Vulture 

Wood  Duck 

Purple  Martin 

Red-headed  Woodpecker 

Turkey  Vulture 

Carolina  Wren 

Northern  Flicker 

Barred  Owl 

European  Starling 

Brown-headed  Nuthatch 

Downy  Woodpecker 

Eastern  Bluebird 

Pileated  Woodpecker 

House  Sparrow 

Red-bellied  Woodpecker 

Increases 

Neotropical  Migrants 

Decreases 

Great-crested  Flycatcher 
Tufted  Titmouse 

Carolina  Chickadee 
Prothonotary  Warbler 

No  Change 

Chimney  Swift 

Common  Nighthawk 

Chuck- will's- widow 

Purple  Martin 

Eastern  Kingbird 

Yellow-billed  Cuckoo 

Hooded  Warbler 

Indigo  Bunting 

Gray  Kingbird 

Blue  Grosbeak 

Great-crested  Flycatcher 

Eastern  Wood  Pee  wee 
Acadian  Flycatcher 
Rough-winged  Swallow 
Wood  Thrash 

Red-eyed  Vireo 
Black-whiskered  Vireo 
Yellow-throated  Vireo 
Prothonotary  Warbler 
Northern  Parula 
Yellow-breasted  Chat 
Summer  Tanager 

Orchard  Oriole 

Exotics  and  Recently  Established  Breeders 

Increases 

Decreases 

No  Change 

European  Starling 

House  Sparrow 

Cattle  Egret 

Rock  Dove 

Brown-headed  Cowbird 


Increases  for  Ospreys  may  reflect  a response  to  decreased  DDT  levels 

(Ames  1966),  but  there  have  been  concomitant  habitat  changes  through- 
out  the  southeastern  United  States  during  the  period  of  this  study  that 
also  have  benefited  this  species  (e.g.,  increases  in  the  number  of  river 
and  stream  impoundments;  D.  Wood,  pers.  comm.).  Despite  the  increase, 
Osprey  detections  rates  are  relatively  low,  and  this  species  should  con- 
tinue to  receive  appropriate  levels  of  attention.  Similarily,  increases  for 
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the  Hooded  Warbler  and  Blue  Grosbeak  were  not  large  over  the  period 
covered  here  and  should  be  viewed  cautiously. 

Some  caution  also  should  be  exercised  when  extrapolating  from  these 
results  to  actual  statewide  trends  for  some  of  the  breeding  species 
analyzed  here.  As  mentioned,  only  half  of  the  BBS  in  Florida  were  used 
in  the  analyses,  and  the  coverage  of  these  routes  about  the  state  shows 
some  distinct  gaps.  However,  many  of  the  gaps  occur  in  areas  where 
tremendous  amounts  of  anthropogenic  habitat  changes  have  occurred 
during  the  period  covered  here,  so  the  declines  and  increases  detected 
may  be  conservative  estimates  of  actual  statewide  trends. 

The  BBS  method  appears  to  be  a valuable  method  for  following  trends 
in  many  of  Florida’s  breeding  birds.  The  method  would  probably  prove 
to  be  even  more  precise  and  comprehensive  if  all  routes  had  been  cen- 
sused  since  the  program’s  inception.  For  example,  in  1966  when  24  BBS 
were  censused,  a total  of  120  species  was  detected  on  all  routes.  In  1971 
when  37  routes  were  censused,  an  additional  29  species  were  detected. 
Efforts  to  improve  on  the  consistency  of  BBS  coverage  in  Florida  there- 
fore would  probably  result  in  more  precise  trend  analyses  for  more 
species. 
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Kookaburra: 


Yes.  the  Kookaburra  and  over  300  bird  species  unique  to 
Australia  await  you  on  a Monarch  Birding  Tour. 

Monarch  Birding  Tours  take  you 'throughout  Australia 
in  search  of  some  of  the  most  diverse  avifauna  to  be 
found  anywhere  in  the  world 
It's  a birding  tour  you'll  never  forget. 


Also  commonly  known  as  "The  laughing  Jackass"  this 
bird  is  well  known  for  its  unique  'cry'.  The  common 
kookaburra  and  its  rarer  cousin,  the  blue  winged 
kookaburra  can  be  found  throughout  coastal  Australia. 


Australian,  unique 
and  within  reach  I 


WINTER  ABUNDANCES  OF  RED-TAILED  AND 
RED-SHOULDERED  HAWKS  IN  FLORIDA: 

AN  ANALYSIS  OF  CHRISTMAS  BIRD  COUNT  DATA,  1946-1983 


Richard  A.  Kiltie 

Department  of  Zoology,  University  of  Florida,  Gainesville,  Florida  32611 

ABSTRACT.— Audubon  Christmas  Bird  Counts  indicate  that  winter  abundances  of 
Red-tailed  {Buteo  jamaicensis)  and  Red-shouldered  (B.  lineatus)  hawks  declined  in  Florida 
in  the  early  1950’s.  From  the  mid-1950’s  through  1983,  numbers  reported  for  Red-shoulders 
showed  no  directional  trend,  but  numbers  of  Red-tails  gradually  increased  to  levels  as  much 
as  ten  times  those  of  the  mid-1950’s.  Though  variations  in  weather  and  locations  of  the 
counts  affect  apparent  abundance  of  these  hawks,  such  effects  cannot  account  entirely  for 
the  increase  in  Red-tail  numbers.  Heightened  reproductive  success  or  suitability  of  Florida 
habitats  may  explain  the  Red-tail  increase. 

Data  from  Audubon  Society  Christmas  Bird  Counts  (hereafter  CBCs) 
have  been  recognized  as  a useful  tool  for  determining  long-term  trends 
in  bird  abundances  (Raynor  1975).  Here  I report  results  of  an  analysis 
of  CBC  data  for  two  common  Florida  hawks:  the  Red-tailed  Hawk  {Buteo 
jamaicensis)  and  the  Red-shouldered  Hawk  (B.  lineatus). 

Methods 

The  following  data  were  gathered  from  Audubon  Field  notes  (vol.  1-25)  and  American 
Birds  (vol.  26-38)  for  each  Florida  CBC  reported  from  1946  to  1983:  latitude,  longitude, 
number  of  Red-tailed  Hawks,  number  of  Red-shouldered  Hawks,  total  party-hr,  total 
party-km,  and  weather.  Following  Brown  (1972),  weather  on  the  count  day  was  classified 
as  either  clear  or  overcast  from  the  descriptions  published  with  each  CBC.  In  a few  of  the 
earlier  CBCs,  weather  or  party-km  was  not  reported;  these  CBCs  were  omitted  only  from 
analyses  requiring  the  missing  information.  Offshore  counts  also  were  omitted. 

To  investigate  the  possible  effects  of  late  autumn  weather  preceding  the  CBCs,  I also 
tabulated  mean  temperatures  for  November  and  December  of  each  year  1950-1980  from 
Climatological  Data  (Asheville,  North  Carolina:  NOAA,  vol.  1-31)  for  stations  at  Orlando, 
Florida;  Atlanta,  Georgia;  Raleigh,  North  Carolina;  and  Philadelphia,  Pennsylvania.  These 
locations  were  chosen  arbitrarily  from  among  many  possibilities  to  represent  a range  of 
latitudes  on  the  eastern  U.S.  coastal  plain.  Thus,  I assumed  that  most  migrants  do  not 
wander  far  longitudinally;  this  assumption  seems  supported  by  anecdotal  observations 
(Bent  1961). 

Data  were  analyzed  using  SAS  procedures  (SAS  1982).  All  statements  concerning  statis- 
tical significance  refer  to  P<0.05.  I standardized  hawk  counts  by  party-hr  and  party-km 
for  all  analyses  (Raynor  1975).  Results  were  similar  regardless  of  the  standardizing  factor; 
thus,  I only  present  the  numerical  results  using  party-hr.  Because  of  potential  problems 
when  raw  ratios  are  used  in  some  statistical  tests  (Atchley  et  al.  1976,  Anderson  1977),  the 
standardizations  were  done  by  taking  the  difference  between  logarithms,  e.g.,  loglO 
(number  of  Red-tails)  - loglO  (number  of  party-hr)  = loglO  (number  of  Red-tails/number 
of  party-hr).  To  avoid  omitting  zero  counts  (i.e.,  the  logarithm  is  undefined),  I added  0.5 

to  all  counts  before  performing  the  tests.  ™ • i tv  n xt  j.  v . ir 
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The  hawk  abundance  datasets  differed  significantly  from  normal  even  after  transforma- 
tion. The  Spearman  rank  correlation  method  was  therefore  used  to  test  for  correlations  (rs) 
between  year  and  hawk  abundance.  These  nonparametric  tests  were  applied  to  the  data 
for  individual  CBCs,  not  to  yearly  means. 

I used  analysis  of  covariance  (Kachigan  1986)  to  test  for  additional  effects  of  latitude, 
longitude,  and  count  weather.  Preliminary  analyses  indicated  no  significant  interactions 
between  weather  and  year,  latitude  or  longitude.  Since  this  approach  draws  on  analysis  of 
variance,  which  assumes  normal  distributions,  the  results  can  only  be  considered  approxi- 
mate. Where  significant  effects  of  weather  were  detected,  the  direction  of  the  effect  was 
determined  by  a “least-squares  mean”  analysis,  that  controls  for  the  influence  of  other 
variables  (SAS  1982).  Significant  effects  of  latitude  and  longitude,  independent  of  year  and 
weather,  were  investigated  by  computation  of  Spearman  correlations  within  years  for 
counts  reporting  clear  weather  (the  majority  of  CBCs). 

Spearman  rank  correlations  were  computed  for  yearly  mean  hawk  abundances  versus 
mean  November  and  December  temperatures  at  the  locations  listed  above.  In  addition, 
multiple  regressions  were  computed  with  yearly  mean  hawk  abundances  as  the  criterion 
variables  and  yearly  means  for  CBC  latitude,  CBC  longitude,  and  temperature  of  the  four 
locations  as  predictor  variables. 

Results  and  Discussion 

Red-shouldered  Hawks  were  recorded  more  commonly  than  Red- 
tailed Hawks  in  all  years.  Both  species  tended  to  decline  from  the  late 
1940’s  until  1957  (Figure  1).  The  correlation  for  Red-tail  abundances  ver- 
sus year  for  1946-1957  was  -0.23  (P  = 0.002,  N = 190  CBCs);  for  Red- 
shoulders  it  was  -0.13  (P  = 0.085,  N = 190  CBCs).  From  1957  to  1983, 
Red-shoulder  abundances  showed  no  trend  (rs  = +0.03,  P = 0.337,  N = 
869  CBCs),  but  Red-tail  numbers  increased  significantly  (rs  = +0.32,  P 
< 0.001,  N = 869  CBCs).  At  the  lowest  extreme  in  1957,  an  average  of 
three  Red-tails  were  seen  per  100  party-hr;  by  1981,  an  average  of  23 
Red-tails  were  counted  per  100  party-hr. 

The  pattern  of  decline  and  then  stability  for  Red-shoulders  coincides 
with  Brown’s  (1972)  summary  for  this  species  in  the  southeast  United 
States  through  1969,  but  the  increasing  trend  in  the  Red-tail  numbers 
has  not  been  previously  documented.  Over  the  years  there  were  in- 
creases in  the  number  of  Florida  CBCs  (minimum  8 in  1947,  maximum 
42  in  1982),  in  the  average  party-hr  per  CBC  (minimum  21.2  in  1946, 
maximum  111.2  in  1977),  and  in  the  average  party-km  per  CBC 
(minimum  86.5  in  1946,  maximum  679.1  in  1976);  but,  these  changes  are 
factored  out  through  the  standardization  procedures.  The  analysis  of 
covariance  allows  investigation  of  some  other  effects  that  might  explain 
the  trend.  The  results  (Table  1)  show  that,  depending  on  the  time  span 
treated,  there  were  sometimes  significant  effects  of  CBC  latitude,  lon- 
gitude, and  weather  on  reported  hawk  numbers.  However,  all  analyses 
still  showed  a significant  effect  of  year  on  Red-tail  abundances,  independ- 
ent of  the  other  variables.  The  significant  effect  of  year  on  Red-shoulder 
numbers  for  the  entire  period  is  apparently  primarily  due  to  the  earlier 
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Figure  1.  Three-year  moving  means  of  Red-tailed  and  Red-shouldered  hawks  per  100 
party-hr  on  Florida  CBCs  1947-1982. 

years  of  decline,  since  the  effect  is  not  significant  when  years  1957-1983 
are  treated  separately. 

The  effects  of  CBC  latitude  and  longitude,  which  are  significant  for 
both  species,  must  be  fairly  subtle.  Correlation  analyses  performed  sepa- 
rately by  year,  and  controlling  for  weather,  indicate  only  that  Red-tail 
numbers  were  strongly  related  to  latitude  (Table  2).  The  change  in  Red- 
tail  numbers  over  the  years  might  have  been  attributable  entirely  to 
changes  in  the  mean  CBC  latitude  if  the  two  variables  varied  in  close 
synchrony.  The  mean  latitude  of  Florida  CBCs  does  show  a decline  and 
then  an  increase  (Figure  2).  However,  the  lowest  average  CBC  latitude 
in  Florida  was  reached  in  1962  when  Red-tail  numbers  already  had  been 
increasing  for  about  five  years.  Hence,  the  multivariate  analysis  indicates 
an  effect  of  year  independent  of  latitude’s  effect. 

Where  the  effect  of  count  weather  was  significant,  means  adjusted 
for  the  other  covariates  indicated  that  relatively  fewer  hawks  were  re- 
ported on  overcast  than  on  clear  days,  a predictable  result.  The  bivariate 
correlation  analysis  showed  that  autumn  temperatures  (November,  in 
particular)  only  had  a significant  effect  on  Red-shoulder  numbers.  How- 
ever, when  latitude  and  longitude  also  were  taken  into  account  using 
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Table  1.  Analysis  of  covariance  for  number  of  Red-tailed  (RT)  and  Red-shouldered 
(RS)  hawks  per  party-hr  (PH)  versus  four  variables.  Sum  of  squares,  with  associated 
F and  P values,  indicates  a variable’s  effect  independent  of  the  others.  Significant 
effects  are  marked  with  an  asterisk. 


Criterion 

variable 

Predictor 

variable 

Type  IV  sum 

of  squares 

F 

P>F 

1946-1957 

RT  per  PH 

year* 

1.04 

6.00 

0.015 

(N=187  CBCs) 

latitude* 

9.17 

52.99 

<0.001 

longitude* 

1.44 

8.34 

0.004 

weather 

0.01 

0.06 

0.809 

RS  per  PH 

year* 

1.28 

5.82 

0.017 

latitude 

0.19 

0.86 

0.355 

longitude 

0.84 

3.83 

0.052 

weather 

0.14 

0.64 

0.424 

1957-1983 

RT  per  PH 

year* 

13.34 

81.77 

<0.001 

(N=859  CBCs) 

latitude* 

79.87 

489.77 

<0.001 

longitude* 

23.26 

142.6 

<0.001 

weather* 

1.36 

8.34 

0.004 

RS  per  PH 

year 

0.13 

0.67 

0.412 

latitude* 

1.72 

9.08 

0.003 

longitude* 

5.47 

28.91 

<0.001 

weather* 

1.25 

6.61 

0.010 

1946-1983 

RT  per  PH 

year* 

13.81 

81.31 

<0.001 

(N=1027  CBCs) 

latitude* 

90.95 

535.39 

<0.001 

longitude* 

23.25 

136.86 

<0.001 

weather* 

1.10 

6.48 

0.011 

RS  per  PH 

year* 

0.86 

4.38 

0.036 

latitude* 

1.15 

6.31 

0.016 

longitude* 

6.31 

32.03 

<0.001 

weather 

0.56 

2.87 

0.091 

multiple  regression,  the  effects  of  these  temperatures  were  no  longer 
significant,  even  for  Red-shoulders  (Table  3). 

It  seems  doubtful  that  there  could  have  been  a change  in  skill  or 
behavior  of  CRC  participants  since  the  mid- 1 950’s  that  raised  only  Red- 
tail  counts.  In  conjunction  with  the  preceding  statistical  results,  the  in- 
crease in  Red-tail  numbers  thus  appears  not  to  be  an  artifact  of  CBC 
circumstances,  but  rather  to  reflect  real  population  changes. 

The  early  declines  might  be  attributable  to  habitat  alteration  (Henny 
et  al.  1973)  or  to  pesticide  usage  (Hickey  and  Anderson  1968).  However, 
CBC  numbers  for  the  two  hawk  species  did  not  show  dramatic  responses 
to  bans  on  DDT  and  dieldrin  in  1972  and  1974,  respectively  (Figure  1), 
though  this  may  be  because  of  the  persistence  of  those  substances 
(Johnston  1978,  Sundlof  et  al.  1986).  In  any  case,  there  is  no  obvious  link 
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Table  2.  Summary  of  Spearman  rank  correlations  for  numbers  of  Red-tailed  (RT)  and 
Red-shouldered  (RS)  hawks  per  party-hr  (PH)  versus  CBC  latitude  and  longitude  in 
Florida,  computed  separately  for  each  year:  1946-1983. 1 Entries  are  the  number  of 
years  in  which  correlations  of  each  type  were  observed. 


Correlation  results 

RT  per  PH  vs. 
latitude 

RT  per  PH  vs. 
longitude 

RS  per  PH  vs. 
latitude 

RS  per  PH  vs. 

longitude 

Significant,  positive 

25 

1 

0 

3 

Not  significant,  positive 

11 

17 

20 

17 

Significant,  negative 

0 

0 

0 

0 

Not  significant,  negative 

2 

20 

18 

18 

Computed  only  for  CBCs  with  clear  weather. 


Figure  2.  Three-year  moving  means  of  latitude  for  Florida  CBCs  1947-1982. 

between  pesticides  and  the  cessation  of  the  Red-shoulder  decline  in  the 
mid- 1950’s,  or  the  reversal  of  the  Red-tail  decline  at  that  time. 

Because  winter  populations  in  Florida  are  swelled  by  migrants  (Layne 
et  al.  1977,  Bohall  and  Collopy  1984),  the  Red-tail  CBC  increase  may 
reflect  improved  reproductive  success  outside  of  Florida  or  heightened 
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Table  3.  Multiple  regression  analyses  for  average  yearly  number  of  Red-tailed  (RT) 
and  Red-shouldered  (RS)  hawks  per  party-hr  (PH).  November  temperature  is  average 
temperature  of  the  four  localities  listed  in  Methods  during  November  preceding  the 
CBCs,  and  December  temperature  is  the  corresponding  average  for  December.  Similar 
results  were  obtained  when  year  was  included  as  a predictor  variable.  N = 30  yearly 
averages  (1950-1980)  in  all  cases.1  Significant  effects  are  marked  by  an  asterisk. 


Criterion 

variable 

Predictor 

variable 

Parameter 

estimate 

T 

P>T 

RT  per  PH 

Latitude* 

0.777 

4.73 

<0.001 

Longitude* 

-0.580 

-2.90 

0.008 

Nov.  temp. 

-0.005 

-0.28 

0.781 

RT  per  PH 

Latitude* 

0.806 

4.92 

<0.001 

Longitude* 

-0.599 

-3.05 

0.005 

Dec.  temp. 

-0.012 

-1.03 

0.311 

RS  per  PH 

Latitude 

-0.060 

-0.52 

0.609 

Longitude 

0.284 

2.01 

0.055 

Nov.  temp. 

-0.020 

-1.71 

0.099 

RS  per  PH 

Latitude 

-0.038 

-0.32 

0.754 

Longitude 

0.288 

2.00 

0.056 

Dec.  temp. 

-0.012 

-1.36 

0.187 

'Weather  data  for  1969  were  not  available. 


attractiveness  of  Florida  habitats  in  winter.  The  importance  of  migrants 
is  suggested  by  comparing  the  CBC  results  to  Florida  data  of  the  Breed- 
ing  Bird  Survey  (S.  Droege,  pers.  comm.).  These  surveys  are  conducted 
in  summer,  and  have  taken  place  since  1966.  Neither  Red-tails  nor  Red- 
shoulders  have  shown  consistent  increasing  or  decreasing  trends  in  these 
surveys.  The  Red-tail  CBC  increase  since  1966  can  thus  be  attributed  to 
more  winter  migrants. 

Differing  CBC  trends  for  the  two  hawk  species  over  the  last  30  years 

may  reflect  differences  in  their  habitat  affinities  (e.g.  see  Bent  1961, 
Bohall  and  Coilopy  1984).  Deforestation  may  have  made  Florida  more 
attractive  for  wintering  Red-tails,  while  conditions  have  not  improved 
for  Red-shoulders,  which  are  often  associated  with  wetlands.  Deforesta- 
tion in  other  states  also  could  have  improved  Red-tail  reproductive  suc- 
cess, which  would  increase  the  number  of  winter  migrants  to  Florida. 
Widespread  improvement  in  Red-tail  reproductive  success  is  supported 
by  the  observation  that  CBC  results  for  Red-tails  have  been  greater  in 
the  1980?s  than  in  the  1970Js  for  the  United  States  as  a whole  (Fuller  et 
al.  1986). 
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NOTES 


First  sighting  of  a Short-eared  Owl  in  the  U.  S.  Virgin  Islands.— On  7 May  1986  at 
about  1030  hours,  a Short-eared  Owl  (Asio  flammeus)  was  flushed  from  the  ground  on  the 
eastern  part  of  St.  Thomas,  U.  S.  Virgin  Islands  and  about  20  meters  in  front  of  us.  The 
owl  was  in  a pasture  opposite  Sapphire  Beach  Resort,  approximately  1.0  km  NW  of  Red 
Hook.  The  vegetation  in  the  pasture  consisted  mainly  of  guinea  grass  ( Panicum  maximum) 
and  a few  scattered  trees  such  as  casha  ( Acacia  macracantha)  and  calabash  ( Crescentia 
cujete).  The  owl  initially  circled  and  landed  on  a fence  post  where  it  watched  our  move- 
ments. The  bird  appeared  wary  and  flew  whenever  we  tried  to  approach  it,  and  it  seemed 
to  have  several  favorite  perches  in  the  area.  It  was  seen  again  later  in  the  day  about  1500 
hours  and  three  photographs  were  taken  with  a 35  mm  Nikon  FA,  but  only  one  of  sufficient 
quality  to  confirm  identification. 

The  bird  was  full-grown  (about  38-50  cm)  but  apparently  a young  of  the  year  as  downy 
tufts  could  be  seen  on  the  head.  The  flight  was  slightly  erratic  with  both  flapping  and 
gliding.  The  back  was  nearly  uniformly  brown  with  tan  streaking  and  its  breast  ochraceous 
buff  with  dark  streaking  above  the  belly.  The  face  seemed  to  have  a dark  outline  with 
creamy  or  sandy  color  around  the  eyes  and  bill.  The  bill  could  not  be  clearly  seen  nor  the 
eyes.  When  in  flight,  dark  patches  were  evident  at  the  wrist  joints.  The  tail  appeared 
barred  with  dark  brown.  The  bird  generally  matched  the  description  of  A.  f.  portoricensis 
given  by  Wetmore  and  Swales  (1931). 

As  noted  by  Hoffman  et  al.  (1979),  Short-eared  Owls  are  notorious  wanderers  having 
established  breeding  populations  on  a number  of  oceanic  islands,  and  they  are  vagrants  on 
many  other  islands  (Burton  1973).  In  the  West  Indies,  A.  flammeus  breeds  on  Hispaniola 
(Wetmore  and  Swales  1931),  Puerto  Rico  and  one  of  its  eastern  most  satellite  islands, 
Culebra  (Raffaele  1983),  and  Cuba  (Garrido  1984).  Bond  (1980)  reported  North  American 
vagrants  (A./,  flammeus)  from  Cuba,  Grand  Turk,  and  St.  Bartholomew.  No  A.  flammeus 
has  been  previously  recorded  in  the  Virgin  Islands,  but  an  unidentified  owl  reported  from 
St.  John,  U.  S.  Virgin  Islands  in  1980  (Norton  1981)  possibly  was  this  species.  We  suggest 
the  bird  we  saw  on  St.  Thomas  is  a vagrant  A.  /.  portoricensis  from  Culebra  (40  km  to  the 
east  of  St.  Thomas)  or  Puerto  Rico  proper  based  on  plumage  characters,  proximity  to 
breeding  stations  and  time  of  year. 

We  wish  to  express  our  gratitude  to  the  U.  S.  Fish  and  Wildlife  Service  Pittman- 
Robertson  Wildlife  Restoration  Grant  W4-10.  Also,  we  wish  to  thank  Robert  L.  Norton 
and  Fred  W.  Sladen  for  their  review  of  photographs  and  manuscript  and  continued  support 
in  advancement  of  avian  community  studies. 
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Eastern  indigo  snake  preys  on  juvenile  Florida  Scrub  Jay. — The  demographic  charac- 
teristics of  few  avian  species  are  as  well  known  as  those  of  the  Florida  Scrub  Jay 
( Aphelocoma  c.  coerulescens ).  Since  1969,  this  species  has  been  the  focus  of  an  intensive 
ecological  and  behavioral  study  at  Archbold  Biological  Station,  13  km  south  of  Lake  Placid 
in  Highlands  County,  Florida  (Woolfenden  and  Fitzpatrick  1984).  Although  predation  has 
been  established  as  the  major  cause  of  mortality  on  eggs,  nestlings,  juveniles  and  adults 
(Woolfenden  and  Fitzpatrick  1984),  predation  on  Scrub  Jays  has  been  observed  directly  in 
only  a few  instances  (e.g.  Webber  1980).  Thus,  the  identity  of  specific  predators  remains 
poorly  known.  Here,  I report  an  incident  of  predation  on  a juvenile  Scrub  Jay  by  an  eastern 
indigo  snake  ( Drymarchon  corais  couperi). 

At  1820  h on  30  August  1986,  I heard  a sudden  outburst  of  vigorous  scolding  from  an 
area  of  oak  scrub  adjacent  to  Archbold  Biological  Station.  About  eight  Scrub  Jays,  four 
Rufous-sided  Towhees  ( Pipilo  erythrophthalmus),  and  a single  Blue-gray  Gnatcatcher 
(. Polioptila  caerulea)  were  scolding  an  object  at  the  base  of  a dense  patch  of  oaks  ( Quercus 
inopina)  1.5-2  m in  height.  On  closer  inspection  at  1825,  I found  a freshly  dead  juvenile 
Scrub  Jay  in  the  jaws  of  an  eastern  indigo  snake. 

When  first  discovered  the  snake  was  grasping  the  jay  around  its  back  and  lower  neck. 
The  breast  feathers  were  matted  and  bloodied,  however,  suggesting  that  the  snake  initially 
struck  the  jay’s  breast.  The  head  and  other  parts  of  the  jay’s  body  appeared  to  be  undam- 
aged. Although  the  jay  was  unbanded,  it  was  clearly  a juvenile  in  its  first  prebasic  molt 
(Bancroft  and  Woolfenden  1982).  By  1830  the  snake  had  shifted  its  jaws  to  the  back  of  the 
jay’s  head  and  initiated  swallowing  movements.  The  jay  was  completely  swallowed  by  1901, 
at  which  time  I captured  the  snake  and  transported  it  to  the  headquarters  of  Archbold 
Biological  Station,  where  it  was  examined  on  3 September  by  James  N.  Layne.  The  snake 
was  an  adult  female  weighing  634  g.  Its  total  length  was  142.7  cm  and  its  snout- vent  length 
was  122.3  cm. 

The  diet  of  the  eastern  indigo  snake  is  not  well  known.  Although  captives  consume  a 
variety  of  vertebrate  prey,  including  amphibians,  reptiles,  birds  and  mammals  (Carson 
1945),  the  diet  of  free  living  indigo  snakes  appears  to  consist  mainly  of  reptiles,  especially 
other  snakes.  Avian  food  items  are  reported  only  infrequently  (Keegan  1944,  Babis  1949, 
Moulis  1976,  Steiner  et  al.  1983). 

Based  on  the  status  of  its  first  prebasic  molt  relative  to  that  of  banded  juveniles  of 
known  age,  the  Scrub  Jay  captured  by  the  snake  probably  hatched  in  late  April  or  early 
May  1986.  Thus,  the  jay  was  about  four  months  old  at  the  time  of  its  capture.  Juvenile  jays 
of  this  age  have  fully  developed  flight  and  tail  feathers  and  are  strong,  capable  fliers. 
Because  no  unbanded  juvenile  jays  were  known  to  be  resident  in  the  territories  adjacent 
to  the  capture  site,  the  victim  was  probably  a non-resident  wandering  juvenile.  Juvenile 
jays  wander  from  their  natal  territories  frequently  during  late  August,  a time  that  coincides 
with  a period  of  greatly  increased  juvenile  mortality  (Woolfenden  and  Fitzpatrick  1984). 

Although  Florida  Scrub  Jays  may  be  stalked  by  more  active  predatory  snakes  such  as 
the  eastern  coach  whip  ( Masticophis  /.  flagellum ; Webber  1980),  it  seems  unlikely  that  a 
strong  flying  jay  could  be  stalked  successfully  by  a non-cryptically  colored,  slow  moving 
eastern  indigo  snake.  I suspect  that  the  jay  was  unable  to  detect  the  snake  in  the  dense 
foliage,  leaf  litter,  shade  and  sun  flecks  of  the  capture  site,  and  simply  approached  too  close 
while  foraging. 
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A reconsideration  of  the  Florida  bird  records  of  H.  L.  Ferguson  and  J.  B.  Ellis. — 

A compiler  or  reviewer  of  regional  records,  although  he  may  concentrate  on  recent  ones, 
should  also  be  alert  to  the  possibility  that  older  records,  even  though  previously  published 
and  presumably  carefully  reviewed,  may  yet  be  invalid.  Previous  publications  have,  for 
example,  discounted  several  records  of  H.  H.  Bailey,  but  other  doubtful  records  seemingly 
have  not  been  questioned  by  reviewers.  This  appears  to  be  true  of  records  attributed  by 
Howell  (1932)  and  subsequent  writers  to  H.  L.  Ferguson  and  J.  B.  Ellis  during  the  years 
1912-20. 

Because  Ferguson  and  Ellis  claimed  to  have  collected  many  of  the  species  involved,  and 
because  I have  not  encountered  such  specimens  in  visits  to  museums  with  the  largest 
Florida  collections,  a request  for  information  about  their  specimens  was  submitted  to  the 
Ornithological  Newsletter.  Replies  came  from  Eleanor  H.  Stickney,  Peabody  Museum  of 
Natural  History,  Yale  University  (Ferguson),  and  Thomas  C.  Erdman,  Richter  Museum 
of  Natural  History,  University  of  Wisconsin  at  Green  Bay  (Ellis).  Neither  of  these  museums 
contained  specimens  of  Ferguson  or  Ellis  collected  in  Florida,  although  the  Richter  Museum 
had  nine  egg  sets  collected  by  Ellis  in  Florida.  Mrs.  Stickney  later  obtained  the  address  of 
Charles  Ferguson,  H.  L.  Ferguson’s  son,  who  told  me  of  the  Henry  L.  Ferguson  Museum 
on  Fishers  Island,  New  York.  However,  the  curator  of  that  museum,  Edwin  H.  Horning, 
was  unable  to  find  any  of  Ferguson’s  Florida  specimens  there.  For  these  reasons,  it  seems 
in  order  to  evaluate  these  Florida  records  more  carefully,  especially  in  the  light  of  some 
70  additional  years  of  Florida  ornithology.  As  Ferguson’s  records  seem  not  to  have  been 
published  elsewhere,  the  following  quotations  are  from  Howell  (1932). 
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Brant  ( Branta  hemicula ):  . . specimen , owned  by  H.  L.  Ferguson,  of  Sarasota,  was 

taken  at  the  mouth  of  the  Aucilla  River  (date  not  recorded)  from  a flock  of  about  30  birds 
of  the  same  species”  (emphasis  added).  There  are  numbers  of  Brant  records  in  Florida,  but 
none  in  such  large  numbers,  so  the  absence  of  the  specimen  seems  critical. 

Common  Goldeneye  ( Bucephala  clangula ):  “H.  L.  Ferguson  reports  having  killed  sev- 
eral in  the  Whitewater  Lakes,  near  Cape  Sable”  (emphasis  added).  Goldeneyes,  according 
to  other  sources,  are  scarcely  more  than  accidental  in  extreme  south  Florida,  and  no  speci- 
men from  there  has  come  to  light. 

Common  Merganser  ( Mergus  merganser ):  “H.  L.  Ferguson  reports  the  capture  of  a 
specimen  in  Biscayne  Bay,  November  25,  1916.  . . ” (emphasis  added).  There  may  be  no 
credible  record  of  this  sawbill  in  extreme  south  Florida,  and  no  such  specimen  is  known  to 
me. 

American  Avocet  ( Recurvirostra  americana ):  “H.  L.  Ferguson  tells  me  that  he  killed 
two  Avocets  at  Palm  Beach  Inlet  in  1916”  (emphasis  added).  Despite  the  species’  status  in 
Florida  today,  Howell  (1932)  considered  it  “casual”  in  the  early  1900’s. 

Smooth-billed  Ani  ( Crotophaga  ani ):  “The  records  are  as  follows.  . . Flamingo,  one 
taken , June,  1916,  by  H.  L.  Ferguson.  . . ” (emphasis  added).  This  record  seems  more 
likely  than  the  four  preceding,  but  with  no  specimen  at  hand  the  species  of  ani  could  hardly 
be  considered  established. 

Long-eared  Owl  ( Asio  otus ):  “H.  L.  Ferguson  states  that  he  has  collected  this  species 
at  Cape  Sable  and  at  the  Chassahowitzka  River”  (emphasis  added).  Of  two  other  specimens 
reported  by  Howell  (1932),  the  Cape  Florida  bird  has  not  been  located,  and  neither  have 
Ferguson’s.  Otherwise,  this  owl  is  reported  in  Florida  by  a specimen  from  Key  West  and 
two  poorly  documented  sight  records,  although  there  are  two  specimens  from  contiguous 
Grady  County,  Georgia  (Stoddard  1978). 

Various  records  of  J.  B.  Ellis  appeared  in  The  Oologist,  1915-18,  but  the  inclusion  of 
some  and  omission  (rejection?)  of  others  by  Howell  (1932)  is  enigmatic.  The  following 
appear  in  his  Florida  Bird  Life,  all  from  the  town  of  Chokoloskee  (Collier  Co.)  in  1915: 
Winter  Wren  ( T . troglodytes ),  7 Oct.;  Kirtland’s  Warbler  ( Dendroica  kirtlandii),  11  Oct.; 
Louisiana  Waterthrush  ( Seiurus  motacilla ),  12  Oct.;  Kentucky  Warbler  (Oporomis  for- 
mosa ),  25  Oct.;  Bachman’s  Sparrow  (Aimophila  aestivalis),  12  Oct.;  and  2 Dark-eyed  Jun- 
cos  ( Junco  hyemalis ),  11  Oct.  All  of  these  except  the  Kirtland’s  Warbler  (!)  were  referred 
to  as  “specimens”  (Ellis  1915).  The  Winter  Wren  and  junco  seldom  occur  so  far  south  in 
Florida  and  the  wren  probably  never  on  such  an  early  date.  Kirtland’s  Warbler  was  very 
rare  even  in  those  years.  The  Kentucky  Warbler  and  waterthrush  would  be  very  late  for 
those  species. 

Specimens  claimed  by  Ellis  that  were  omitted  by  Howell  (1932),  were  two  “Audubon 
Warblers”  ( Dendroica  coronata  auduboni),  21  Sept.;  Purple  Martin  (Progne  subis ),  24 
Sept.;  two  Mourning  Warblers  ( Oporomis  Philadelphia),  30  Sept.;  two  Swainson’s  Thrushes 
( Catharus  ustulatus),  11  Oct.;  two  “Canadian”  Warblers  (' Wilsonia  canadensis),  12  Oct.; 
and  Olive-sided  Flycatcher  ( Contopus  borealis),  12  Oct.  All  forms  listed  in  this  group 
except  the  martin  and  thrush  range  from  very  rare  to  accidental  in  south  Florida,  and 
Audubon’s  Warblers  in  September  would  be  even  less  likely.  Regarding  another  rarity  in 
south  Florida,  Ellis  did  not  mention  specimens  among  his  “numerous”  (otherwise  very 
rare!)  Warbling  Vireos  (Vireo  gilvus)  on  11  Oct.,  but  he  did  mention  specimens  of  eight 
additional  species  known  to  occur  regularly  in  south  Florida  (Ellis  1915). 

An  account  of  an  albino  Turkey  Vulture,  Cathartes  aura  (Ellis  1916),  was  mentioned  in 
Howell’s  (1932)  bibliography  but  not  in  the  species  account. 

Also  omitted  by  Howell  (1932)  were  Ellis’  (1917,  1918)  comments  on  the  status  of  the 
Ivory-billed  Woodpecker  ( Campephilus  principalis)  in  or  near  1897  (“plentiful”)  and  around 
1918  (an  excavating  pair),  presumably  in  swamps  north  of  Chokoloskee.  Of  the  pair,  he 
added  “If  some  selfish  person  doesn’t  find  these  birds  and  kill  them,  to  give  to  some 
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museum  or  private  collection,  this  pair  of  birds  will  multiply.”  Yet  he  stated  in  the  same 
note  that  he  expected  “to  get  a clutch  of  their  eggs.” 

In  order  to  amass  such  an  assemblage  of  remarkable  records  in  a single  fall  as  Ellis 
claimed  in  1915  an  observer  would  have  to  be  very  knowledgeable  and  lucky.  Just  how 
reliable  an  observer  was  Ellis?  A few  comments  in  his  first  note  (Ellis  1915)  are  revealing: 
“Number  of  Vireos  and  Warblers  can’t  identify  without  killing  them  9-25-15”  (sic);  “Hum- 
ming Bird  nesting  10-7-15”  (note  date);  “a  few  Sparrows  could  not  identify  1-11-15”  (sic); 
“I  have  seen  two  Sparrows,  several  Vireos  and  Warblers  and  three  Juncos  not  described 
in  any  literature  I have.”  The  last  statement  does  not  tell  us  whether  all  three  groups,  or 
just  the  juncos,  were  “not  described  ...”  It  seems  obvious  that  very  little  credence  should 
be  given  to  the  records  cited  above. 

I thank  William  B.  Robertson,  Jr.,  for  mentioning  some  of  these  old  records  to  me, 
Eleanor  Stickney  and  Thomas  Erdman  for  information  about  holdings  in  their  museums, 
and  Charles  Ferguson  and  Edwin  H.  Horning. 
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